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	CLASS LANGUAGE
	English

	LECTURER


	Prof. Dr hab. Rostyslav Bun

	FORM 


	Lectures

	COURSE OBJECTIVES
	Main goal of this course is provide students with knowledge on physical basics and methods of operation of electrotechnical and electronic elements, the operation of semiconductor elements, the basics of microelectronics, the principles of using these elements in electronic devices and computer technics.

	Reference to learning outcomes
	Description of learning outcomes  
	Verification of learning outcomes  

	Field-related learning outcome
	PQF
	
	

	Knowledge

	INF_W01
	P6U_W
	Student acquires knowledge of physics necessary to understand the principles of operation of electrotechnical and electronic components.
	Completion of tasks and answers to questions.

	INF_W02
	P6U_W
	Student acquires basic knowledge in the field of electrical engineering and electronics, necessary to describe and analyze the operation of electric circuits, electronic components, and analog and digital electronic systems, and to describe and analyze the operation of electronic systems, including systems containing programmable circuits.
	Completion of tasks and answers to questions.

	INF_W03
	P6U_W
	Student acquires a structured, theoretically based knowledge covering issues related to industrial networks and controllers, control and visualisation systems, and knows their practical applications.
	Completion of tasks and answers to questions.

	INF_W05
	P6U_W
	Student knows the basic methods, techniques, tools and materials used in production of electrotechnical and electronic components.
	Completion of tasks and answers to questions.

	INF_W06
	P6U_W
	Student acquires the basic knowledge necessary to understand the social, economic, legal, and other non-technical aspects of engineering activities.
	Completion of tasks and answers to questions.

	Skills

	INF_U01
	P6U_W
	Student is able to obtain information from literature, databases and other sources, also in English, on electrical engineering and electronics; is able to integrate the obtained information, interpret it, as well as draw conclusions and formulate and justify opinions.
	Performing tasks and verifying skills.

	INF_U03
	P6U_W
	Student is able to develop in Polish and a foreign language documentation on principles of operation of electrotechnical and electronic elements and devices; he/she is able to prepare and present in Polish and a foreign language an oral presentation on structure and principles of operation of electrotechnical and electronic elements and systems.
	Performing tasks and verifying skills.

	INF_U06
	P6U_W
	Student can plan and conduct experiments, including measurements and computer simulations, interpret the results obtained and draw conclusions when identifying, formulating and solving engineering specifications; recognise their systemic and non-technical aspects, including ethical aspects; critically analyse and evaluate the functioning of existing technical solutions in electrical engineering and electronics; design, in accordance with the specified specification, and make simple devices, objects, systems typical of the course of study or conduct processes, using appropriate methods, techniques, tools and materials; use the experience gained in the professional engineering environment in the maintenance of equipment, facilities and systems.
	Performing tasks and verifying skills.

	INF_U08
	P6U_W
	Student can use analytical, simulation, experimental, system and non-technical aspects to formulate and solve engineering tasks.
	Performing tasks and verifying skills.

	INF_U13
	P6U_W
	Student can design simple computer networks and can formulate specification of tasks related to administration and configuration of computer networks using engineering standards.
	Performing tasks and verifying skills.

	INF_U14
	P6U_W
	Student is able to identify and formulate the specification of simple tasks related to electrical engineering and electronics, specific for the field of computer science.
	Performing tasks and verifying skills.

	Social competences

	INF_K01
	P6U_K
	The graduate is ready to critically assess his/her knowledge and content on the achievements of computer science and electrical engineering, recognize the importance of knowledge in solving cognitive and practical problems, and consult experts in the event of difficulties in solving the problem.
	Verifying competences during performing tasks.

	INF_K02
	P6U_K
	The graduate is ready to resolve the dilemmas associated with the pursuit of the profession of an IT specialist by observing the principles of professional ethics and requires it from others while caring for the traditions and development of the profession.
	Verifying competences during performing tasks.

	INF_K04
	P6U_K
	The graduate is ready to provide information and opinions to the public on the achievements of computer science, electrical engineering and electronics and other aspects of the engineering activity; he/she is ready to co-organize IT projects for the local environment and to initiate activities related to the development of digitalization for the public interest.
	Verifying competences during performing tasks.

	Students’ own workload  (in didactic hours 1h did.=45 minutes)** 

	Full- time

Participation in lectures = 16
Participation in classes = 0
Preparation to classes = 0
Preparation to lectures = 16
Preparation to an examination = 18
Project tasks = 0
e-learning = 0
Credit/examination = 2
others  (indicate which) = 0
TOTAL: 52
ECTS points: 2
Including practical classes: 0
	Part-time

Participation in lectures = 

Participation in classes = 

Preparation to classes = 

Preparation to lectures = 

Preparation to an examination = 

Project tasks = 
e-learning = 
Credit/examination = 
others  (indicate which) = 

TOTAL: 
ECTS points: 
Including practical classes: 


	PREREQUISITES
	Basic knowledge on physics, measurements of physical quantities, basic knowledge on differential and integral calculus.

	 COURSE CONTENT

(Division into contact hours and e-learning)
	Contact hours  (Microsoft Teams):

1. Electric circuits and signals:

- fundamentals of electricity, Ohm's law, Kirchhoff's laws;

- electric signals and their parameters, passive elements.

2. Physical basis of semiconductor materials:

- semiconductor crystal structure, band model;

- properties of p-n-junction.

3. Operation of semiconductor devices:

- semiconductor diodes;

- usage of semiconductor diodes.

4. Operation of bipolar transistors:

- construction of a bipolar transistor;

- principle of operation and use.

5. Operation of field effect transistors:

- construction of a field effect transistor;

- principle of operation and use.

6. Semiconductor switching elements:

- thyristors;

- multi-junction structures.

7. Basics of microelectronics:

- integrated circuits and their classification;

- integrated circuit manufacturing technologies.

8. Sensors:

- physical principles of operation of sensors;

- sensors usage.

9. Electromagnetic components:

- crystalline and capacitive microphones;

- loudspeakers, piezoelectric sound beacons.

10. Power supply: Energy network and battery:

- basics of power supply;

- non-renewable energy sources and their types.
11. Renewable energy sources:

- wind turbines, solar cells, solar thermal;

- hydropower, ocean power.

12. Basics of optoelectronics:

- light emitting diodes;

- liquid crystal displays.

13. Photosensitive devices:

- photoresistors and photodiodes;

- phototransistors and photosensitive integrated circuits.
14. Photoelectric cells and laser diodes:

- photoelectric cells;

- laser diodes.

15. Rectifiers:

- uncontrolled and controlled rectifiers;

- filters.

16. Stabilizers:

- parametric and compensating stabilizers;

- impulse stabilizers.

17. Converters:

- AC and DC convertors;

- inversion systems and inverters.

18. Amplifiers and generators:

- amplification circuits;

- operational amplifiers.

- sinusoidal waveform generators;

- rectangular and linear waveform generators.

E-learning: not applicable

	LITERATURE

(compulsory reading)
	1. Horowitz P., Hill W. The Art of Electronics. Third Edition. Cambridge University Press, New York, 2016. 
2. Sedra A., Smith K. Microelectronic Circuits. Oxford University Press, New York, 2016.
3. Baker D. Electrical and Mechanical Engineering. Arcturus Publishing, 2024.

	OPTIONAL LITERATURE 
	1. Paulsen D., Dooley J. Electrical Engineering. Express Publishing, Berkshire, 2019. 
2. Scherz P., Monk S. Practical Electronics for Inventors. Mc Graw Hill Education, New York, 2016. 

	SCHOLARLY PUBLICATIONS BY PERSONS WHO CONDUCT CLASSES, WHICH ARE RELATED TO THE MODULE SUBJECT 
	1. Malachivskyi R., Bun R., Majewski J., Medynskyi I. Modeling the dependence of thermistor resistance on temperaturę. Mathematical Modeling and Computing, 2025, Vol. 12, Is. 3, pp. 906-913. 
2. Malachivskyi R., Bun R., Majewski J., Medynskyi I. Minimax approximation of the resistance-temperature thermistor’s dependence. Measuring Equipment and Metrology, 2024, vol. 85, Is. 4, pp. 20-24.
3. Kovalyshyn V., Velykyi N., Kovalyshyn V., Voitovych T., Bun R., Novitskyi Y., Firman V. Devising technology for extinguishing oil tanks using compressed foam by sub-layer technique. Eastern-European Journal of Enterprise Technologies, 2024, Vol. 3, Is. 10, pp. 6-20. 

	TEACHING METHODS

(Division into contact hours and e-learning)
	Contact hours (MS Teams):

· Lectures with discussions with the use of multimedia presentations and control tests, presenting the physical basics and methods of operation of electrotechnical and electronic elements, the operation of semiconductor elements, the basics of microelectronics, the principles of using these elements in electronic systems and computing technology.
E-learning: not applicable

	TEACHING AIDS
	Multimedia presentations, presenting: the basics of electric circuits and signals, the physical basis of semiconductor materials, the operation of semiconductor devices, the operation of bipolar and field effect transistors, semiconductor switching elements, the basics of microelectronics, sensors, electromagnetic components, principles of power supply, renewable energy sources, basics of optoelectronics, photosensitive devices, photoelectric cells and laser diodes, rectifiers, stabilizers, converters, amplifiers, generator, digital circuits. 

	PROJECT

(if implemented in the framework of a classes module)
	Not applicable

	FORM AND CONDITIONS OF ASSESSMENT

(Division into contact hours and e-learning)
	Contact form:

· Exam in the form of test questions and general questions, preparation of an essay and case study.
· Pass condition is received positive mark for all passing type forms referring to Framework Student Assessment System at the WSB University in Dąbrowa Górnicza.

E-learning: not applicable


* L-lecture, C- classes lab- laboratory,  pro- project, e- e-learning
